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(54) High-frequency heat-sealing apparatus 

(57) To provide a high-frequency heat-sealing appa- 
ratus capable of achieving a satisfactory seal in which 
a sealed zone is narrower in its width than at its central 
portion and in which contaminants such as liquid bever- 
ages are not present between thermoplastic material 
layers over the longitudinal direction of the sealed zone. 
An apparatus for transversely heat-sealing a tubular 
packing material made of a laminate including a synthet- 
ic resin layer and a conductive material layer, together 



with a flu id in which a ridpe shaped ^ ^npjain an am iato 
j^flj^i mm/* in itc Uanwmn rnntniir is sn fnrmftri on 

tjin prtinn laca nf pi h^-fr^nimnfiy coiiflufib with the fiat 

action fac ,ft fit QOfi ^ f th ^ pcessiog mftmhara that it can 
press the r ^r^ nort'qn P f a sealari zona having two 

rounded an< 1 nflr rQwed right and left sides and a fiash 
portion for a molten thermoplast ic resin is formed adia- 
cent to the outer side on the cuttin g side of the high- 
frequency coil. 
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D scription 

[0001] The present invention relates to a high-fre- 
quency heat-sealing apparatus for use in a filling/pack- 
ing machine for producing liquid beverages or the like 
which are packed in paper containers so that they can 
be stored for a long time and, more particularly, to a seal- 
ing apparatus for transversely heat-sealing a tubular 
packing material filled with contents, such as liquid bev- 
erages, together with a fluid. 

[0002] Hitherto, when a packing container having a 
box shape filled with a liquid such as juice in a sealed 
manner is to be produced, as seen in Japanese Patent 
Publication No. 321 5/1 980, it is well known to use a seal- 
ing apparatus in which a packing material of a laminate 
of paper, an aluminum toil and a synthetic resin is used 
and continuously formed into a tubular shape while be- 
ing conveyed. The tubular packing material Is trans- 
versely heat-sealed with a fluid by using pressing means 
including a sealing jaw having a high-frequency coil and 
an opposing jaw having a sealing rubber of a hard rub- 
ber, and is cut between two sealed zones having been 
heat-sealed by a cutting blade. 

[0003] In Japanese Patent Laid-Open Nos. 
1 34744/1 983 , 269854/1 993, 1 64523/1 995 and 
240607/1997, there is further disclosed a heat-sealing 
apparatus for heat-sealing a laminate material in which 
a ridge having a rectangular shape in the cross section 
is formed on the action face of a high-frequency coil on 
a sealing jaw in the aforementioned heat-sealing appa- 
ratus so that the molten resin is extruded into a sealed 
zone by the ridge. 

[0004] In order to avoid a problem of the aforemen- 
tioned heat-sealing apparatus that when the molten res- 
in is guided to flow toward the container's interior side 
of the sealed portion of a tubular packing material, cor- 
rugated molten resin beads are formed on the edge por- 
tion of the container's interior side so that cracks start 
from the crests of the beads to break the container when 
an external force is applied to the container, two mag- 
netic members are arranged on the outer side (or on the 
container's interior side) of the straight portions of a U- 
shaped high-frequency coil to leave the portion of the 
container inner side unheated : as disclosed in Japanese 
Patent No. 2,571,977. 

[0005] In Japanese Patent Laid-Open No. 
230834/1996, it is described that in the aforementioned 
heat-sealing apparatus a high-frequency coil, which has 
a ridge in its longitudinal direction and grooves formed 
on the two sides of and in parallel with the ridge, causes 
molten resin to remain in the grooves without flowing out 
of a sealed zone, even if the resin on the packing ma- 
terial is melted and pushed by the ridge. 
[0006] In Japan se Pat nt Laid-Op n No. 
244728/1996, there is used a high-frequency coil which 
is inclined gradually at the more distance as the sealed 
zone forming portion goes to the outer side (to the con- 
tainer's interior side), so that the tube is heat-sealed 



whereby the liquid and the molten resin are discharged 
smoothly from the sealed zone to the container's interior 
side, when the tube is pressed together with a fluid. 
[0007] In Japanese Patent Laid-Open No. 
5 52025/1 987, it is disclosed that when an electric current 
flows in a high-frequency coil, a high-frequency electro- 
magnetic field is generated around the high-frequency 
coil and induces an eddy current in a conductive mate- 
rial such as an aluminum foil, so that a heat is generated 
10 in the conductive material by the eddy current to heat 
and melt a thermoplastic resin adjacent to the conduc- 
tive material. However, the eddy current thus induced 
establishes round electric circuits at the two end por- 
tions of the conductive material such as an aluminum 
is foil, so that the heated regions at the two end portions 
are also rounded to narrow the width of the thermoplas- 
tic material layer to be melted at the two end portions. 
There is also disclosed a high-frequency coil which has 
a linear ridge for pushing the center parts of the sealed 
20 zone, at the two narrowed right and left side portions, or 
at the non-side portion of the sealed zone. 
[0008] In order to effect the heat-sealing properly in a 
high-frequency heat-sealing apparatus for transversely 
heat-sealing a tubular packing material filled with con- 
25 tents such as a liquid beverage in the presence of the 
liquid, it is necessary to push the thermoplastic material 
layers melted by the high -frequency heating, with a 
ridge provided on the high-frequency coil and to extrude 
the molten thermoplastic resin together with contami- 
30 nants such as liquid beverages existing between the 
thermoplastic material layers, from under the ridge to 
the two sides of the same, thereby forming a thin layer 
of the thermoplastic resin containing no contaminant be- 
low the ridge. 

35 [0009] Here, if the tubular packing material having an 
aluminum foil is heated with the U-shaped high-frequen- 
cy coil, as described in Japanese Patent Laid-Open No. 
52025/1987, there is established a heating pattern for 
forming a loop. As a result, the two right and left side 

40 portions of the sealed zone in the longitudinal direction 
is made narrower than at the non-side portion. For ex- 
ample, when the heat-sealing is effected by using a 
high-frequency heat-sealing apparatus which is 
equipped with a high-frequency coil having a linear ridge 

45 of a mismatched heating pattern such as a linear ridge 
for pushing the widthwise center of the non-side portion 
of the sealed zone, the ridge may push the non-molten 
region of the two right and left end portions of the tubular 
packing material, thus causing a problem that defective 

so sealing may occur. 

[0010] An object of the invention is to provide a hig h- 
^fmgiiAnny h^at-s^alina apparatus capable of achieving 
satisfactor y sealing, in which a sealed zo ne is narrower 
tharj alJi^non-side portion ed in which contamin ants 

ss gy^ .ap J'^" '*^^ or sent between ther- 

TTlflfitifi Pateria iJfcyer§ over the whole_aL eaoUr__Jon- 
gjtudjQal dicactioft,QU__ Sfialeo; ffpna including the two 
rig ht and left side portions of the sealed zone in th e lon- 
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gitudinal direction in th e hioh-f regency heating. 
[0011] We, the present inventors, have made a proto- 
type heat-sealing apparatus based on the finding that 
thp^gt!fi3nt^ r Y- h * at sealing be achieved by guiding 
the contaminants such as liquid bevera ges, as might 
otherwise rpmain in a fhprmnplafitir. material laver for 
the sealed zone, especially, in the corrugations of its su r- 
face at the heat-sealing fjrnft tr> flow out of the sealed 
7 nnft inoftih ftr with the molten t hermoplastic resi n, 
thereby forming a thin layer of the thermoplastic resi n 
rnniaipi pg no contamina nt, in the sealed zone. It is also 
found that when such a heat-sealing apparatus is used, 
a tunnel is rarely formed in the folds to be formed at the 
two right and left end portions of the tubular packing ma- 
terial. In order to crush that tunnel, we have developed 
a heat-sealing apparatus in which two short linear ridges 
capable of pushing the center of the two narrowed right 
and left end portions of the sealed zone are formed on 
the high-frequency coil. 

[0012] When such a high-frequency heat-seaiing ap- 
paratus is used, it has been confirmed that the contam- 
inants such as liguid beverages existing between the 
thermoplastic material layers at the heat-sealing time 
can be guided to flow out of the sealed zone (to the cut* 
ting side) together with the molten thermoplastic resin, 
thereby forming the thin layer made of the thermoplastic 
resin containing no contaminant in the sealed zone, and 
that the aforementioned right and left ridges can crush 
the tunnel, as might otherwise be rarely formed at the 
folds to be formed at the two right and left end portions 
of the tubular packing material, to effect the satisfactory 
heat-sealing. 

[001 3] On the basis of the aforementioned findings of 
the high-frequency heat-sealing apparatus developed 
by us, we have made keen investigations so as to solve 
the aforementioned problems and completed the inven- 
tion by finding that more excellent high-frequency heat- 
sealing can be achieved whil f f M?|V'"P , Ibfl afnrpnw i- 
tioned problems bv us ino a ridoe rnntaipinfl a partial 
curve capable of pushing the cent er oj ^ tuyo right and 
l eft side portions of such a seale d ^on^ in the longitudi- 
nal direction in the hiah -f rgnuencv heating, in which its 
width is gradually rounded and narrowed more than a t 
t he non-side portion . 

[0014] The present invention relates to a high-fre- 
guency heat-sealing apparatus comprising a pair of 
openable-and-closable pressing members including a 
high-frequency heating mechanism for shaping a pack- 
ing material of a laminate including a synthetic resin lay- 
er and a conductive material layer into a tubular shape 
and for heat -sealing the tubular packing material trans- 
versely together with a fluid, wherein a ridge shaped to 
contain an arcuate partial curve in its transvers contour 
is so formed on the action face of a high-f reguency coil 
flush with the flat action fac of one of th pressing m m- 
bers that it can press the central portion of a sealed zone 
having two rounded and narrowed right and left sides, 
and wherein a flash portion for a molten thermoplastic 



resin is formed adjace nt to the outer side on the cuttino 
eiH* tg^ hig h - fr gq"ft"cv coil 

[0015] In the aforementioned high-frequency heat- 
sealing apparatus, the ridge is one continuous linear 
s ridge containing the partial curve, or a band-shaped 
magnetic member is provided adjacent to the outer side 
of the high-frequency coil on the side of a container. 
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Fig. 1 is a schematic perspective view of a filling/ 
packing machine; 

Fig. 2 is a perspective view of a transverse sealing 
apparatus; 

Fig. 3 is a schematic longitudinal section of a sealed 
zone end portion of a high-frequency heat-sealing 
apparatus of the invention; 

Fig. 4 is a schematic longitudinal section of a sealed 
zone central portion of the high-frequency heai- 
sealing apparatus of the invention; 

Fig. 5 is an explanatory diagram of the sealed zone 
of a high-frequency heat-sealing; 

Fig. 6 is an enlarged diagram of a portion of Fig. 5; 

Fig. 7 is an explanatory diagram of a high-frequency 
heat-sealing apparatus of the invention, which is 
equipped with a high-frequency coil having one lin- 
ear ridge; and 

Fig. 8 is an explanatory diagram of a high-frequency 
heat-sealing apparatus of the invention, which is 
equipped with a high-frequency coil having two 
short ridges. 



[0016] A filling/packing machine, in which a high-fre- 
quency heat-sealing apparatus according to the inven- 

40 tion is used, can be exemplified, as shown in Fig. 1 , by 
a filling/packing machine comprising: a rewinder sup- 
porting a packing material web 1 in a roll shape; a re- 
winding apparatus for rewinding the web sequentially 
from the rewinder; a tube shaping apparatus for shaping 

45 the rewound web, after sterilized, into a tubular shape; 
a liquid supply pipe 2 for filling the tubular web with a 
fluid content; a transverse sealing apparatus 4 for trans- 
versely sealing the tube filled with the content, while be- 
ing fed downward by a length substantially correspond- 

50 ing to one container, to continuously shape pillow- 
shaped containers 3; a cutting apparatus 5 disposed be- 
low the transverse sealing apparatus for cutting the 
sealed portions of the pillow-shaped containers in the 
suspended state to separate the containers one by one; 

55 and a container shaping apparatus for bending the end 
portions of the pillow-shaped containers 3 separated, to 
shape them into box-shaped containers 6 in a final 
shape. 



3 



5 



BP 0 990 587 A2 



6 



[0017] As the transverse sealing apparatus 4, there 
can be used one disclosed in Japanese Patent Publica- 
tion No. 23366/1 989. for example. This transverse seal- 
ing apparatus 4 is constructed, as shown in Fig. 2, to 
include: a vertical rod 10 made movable up and down 
and rotatable back and forth; a lift frame 11 made mov- 
able up and down together with the vertical rod 10 and 
mounted on the vertical rod 10; a pair of front and back 
rocking arms 1 2 and 1 3 individually supported on the lift 
frames 11 so that they can rock at their lower portions 
on a pair of horizontal axes parallel to each other; press- 
ing members 1 4 and 1 5 provided with a pair of front and 
back high-frequency coils individually fixed to oppose 
each other on the upper portions of the individual rock- 
ing arms 12 and 1 3; an arm opening/closing device 16 
for rocking the two rocking arms 12 and 13 between a 
closed position, in which the two pressing members 1 4 
and 15 approach each other, and an open position in 
which they are apart from each other; and a press ap- 
paratus 20 for pulling the two rocking arms 1 2 and 1 3 to 
ach other in the closed position to generate a sealing 
pressure between the two pressing members 1 4 and 1 5. 
[0018] The high-frequency heat-sealing apparatus of 
the invention is constructed of such paired openable- 
and-closabte pressing members of the transverse seal- 
ing apparatus 4 for sealing the tubular packing material 
transversely together with a fluid, as are equipped with 
the high-frequency coils having a ridge shaped to con- 
tain a curve in a portion of its action face. By pressing 
the tubular packing material transversely with the fluid 
with the paired openable-and-closable pressing mem- 
bers of the high-frequency heat-sealing apparatus, 
which are equipped with the high-frequency coils having 
the ridge shaped to contain the curve in the portion of 
its action face, a heated and pressurized sealed zone 
can be formed in the innermost synthetic resin layer of 
the packing material thereby effecting the heat-sealing. 
[0019] The packing material, as made of a laminate 
of a synthetic resin layer and a conductive material layer 
in the invention, may be any of laminates which include 
a synthetic resin layer such as polyethylene, capable of 
heat-sealing on its innermost face by heating means, 
and a conductive material layer to be heated by high- 
frequency heating, and the conductive material layer is 
preferred to be made of an aluminum foil layer for pre- 
venting a light or oxygen from entering the inside of a 
container. From the standpoint of keeping the rigidity of 
the container, it is preferable to use a laminate having a 
paper sheet layer. Moreover, this packing material is 
shaped into a tubular shape by thermally welding its lon- 
gitudinal end edge portions without any liquid by the 
method known in the related art. 
[0020] The high-frequency heat-sealing apparatus of 
the invention is constructed, as shown in Figs. 3 and 4, 
to include the pair d openable-and-closable pressing 
members which are equipped with a high-frequency 
heating mechanism for heat-sealing such a tubular 
packing material 21 transversely with the fluid. The 



paired pressing members in this high-frequency heat- 
sealing apparatus are usually composed of a pressing 
member 23 (as will be called the "sealing jaw 1 ) equipped 
with a high-frequency coil 22 as the heating source, and 
5 a pressing member 25 (as will be called the "opposing 
jaw") not equipped with the same but made of a rigid 
rubber 24 or the like. Moreover, the sealing jaw 23 for 
pressing the tubular packing material 21 and the oppos- 
ing jaw 25 are formed to have flat action faces, and the 
10 high-frequency coil 22 is so buried in the sealing jaw 23, 
in which its action face may be flushed with that of the 
sealing jaw to form a common flat face. 
[0021] In the high-frequency heat-sealing apparatus 
of the invention, the high-frequency heating mechanism 
is is used as the means for heating the tubular packing 
material, as described hereinbefore, and is equipped 
with the high-frequency coil. When an electric current 
flows through the high-frequency coil 22 disposed in the 
sealing jaw 23, as shown in Fig. 5 and Fig. 6 presenting 
20 an enlarged diagram of a portion of the former, a high- 
frequency electromagnetic field is generated around the 
high-frequency coil, which induces an eddy current in 
the conductive material such as an aluminum foil. A heat 
is then generated in the conductive material by that eddy 
25 current, which heats and melts a thermoplastic resin ad- 
jacent to the conductive material. The eddy currentthus 
induced forms a round electric circuit at the two end por- 
tions of the conductive material such as the aluminum 
foil, thereby rounding the heated regions of the two right 
30 and left side portions of the tubular packing material 21 
so that the width of the thermoplastic material layer to 
be melted at the two end portions is narrowed. As a re- 
sult, the sealed zone is rounded and narrowed at its two 
longitudinal right and left side portions 26 so that it is 
35 narrower than at its non-side portion 27. 

[0022] Here, the sealed zone is termed as the heat- 
sealed zone in which heat and pressure are applied to 
the synthetic resin layers of the innermost faces of the 
packing material. Therefore, the region which is pressed 
40 but not heated, or the region which is heated but not 
pressed, cannot be said the sealed zone. In Fig. 5 or 6, 
the sealed zone is conveniently laid over the sealing jaw 
23, when the sealing jaw is equipped with the U-shaped 
high-frequency coil 22 so that two portions of the tubular 
45 packing material are simultaneously heat-sealed 
through a portion 28 to be cut. OMhe end edge portions 
of the heat-sealing apparatus of this kind in the direction 
(or the longitudinal direction of the tube) perpendicular 
to the longitudinal direction (or the transverse direction 
50 of the tube) of the sealed zone, as shown in Fig. 5 or 6, 
one end edge portion 29 is located on the side of a filler 
such as juice, i.e., on the container's interior side, 
whereas the other end edge portion 30 is located on the 
cutting side for cutting off the containers one by one. 
55 h re in this invention, the action fac of the high-fre- 
quency coil of the pressing member corresponding to 
that sealed zone may be conveniently called the sealed 
zone. 
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[0023] The invention is characterized in that a ridge 
shaped to contain a partial curve is so formed on the 
action face of the high-frequency coil as to press the 
central portion of the sealed zone on the two right and 
left sides where the width of the sealed zone is rounded 
and narrowed. This ridg e h^yino the nartial curve can 
be exemplified either by one continuous linear ridge 31 
which is c nn,|jnuous eypn in the non-side portion, a s 
show n in Fig. 7, o r by two short ridges 32 which are 
formed not in the non-side portion but only on the two 
right and left sides, as shown in Fig. 8. The ridge press - 
ing ; portion in the invention is sha peo* to havft F'"" h an 
arcuate contour in its transvers e section as to prevent 
t he packing materiaL_frorn being damaged when 
p ressed, as shown in Fi osJ3^H*€M. 
[0024] Thus in the invention, there is formed the ridge 
which is shaped to contain the arcuate partial curve in 
its transverse contour so that it can press the central 
pomon of the seated zone having the two rounded and 
nmicwed right and left sides. Therefore, it is possible to 
pi event ihe packing material from being damaged when 
pressed and to prevent reliably the sealing from being 
del cc live due to formation of a tunnel, as might other- 
wise be caused either by the two right and left folded 
ends of the tubular packing material pressed or by the 
creases (or folds) formed in advance in the packing ma- 
terial. 

[0025] Moreover, the flash portion for the molten ther- 
moplastic resin to be formed adjacent to the outer side 
of the cutting side of the high-frequency coil is exempli- 
fied in Fig. 3. The paired pressing members are provided 
with the sealing jaw 23 and the opposing jaw 25, which 
have a flash portion 33 formed adjacent to the outer end 
edge portion 30 on the cutting side of the high-frequency 
coil 22 and provided for the molten thermoplastic resin 
so that only a part of the action lace of the sealing jaw 
23 abuts against the active face of the opposing jaw 25. 
The pressing members having that flash portion 33 are 
different from the paired pressing members having the 
sealing jaw and the opposing jaw, in which the Seating 
region is contained in its entirety by the pressure zone 
to have an overlap between the sealed zone and the 
heating region so that the action face of the sealing jaw 
abuts wholly against the action face of the opposing jaw, 
in that the action face of the sealing jaw 23 abuts only 
partially against the action face of the opposing jaw 25. 
As a result, the sealed zone is smaller than the heating 
region. 

[0026] Another flash portion in the invention for th e 
molten tG ftrmop^stic rasin. as formeri adjacent to the 
qy ilif1~ ^ th° CUlfog side of the high-frequency coil, 
can be exemplified._as shown in Fig. 4, by a pai r of 
pressing members which ar provided as the flash p or- 
tion with a groove 34 form d in the action face of at least 
one of the pressing members composed of the sealing 
jaw 23 and the opposing jaw 25 for forming a synthetic 
resin bulge adjacent to the outer end edg portion 30 
on the cutting side of the sealed zone. 
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[0027] By providing such flash portion in the invention, 
the synthetic resin layer on the innermost face of the 
packing material in the sealed zone is melted by the ac- 
tion of the pressing members having the heating mech- 
anism so that it is carried toward the cutting side togeth- 
er with the impurities such as the filler, e.g. , juice or con- 
taminants having adhered to the surface of that synthet- 
ic resin layer. As a result, a thin synthetic resin layer not 
having any contaminant but having an excellent sealing 
property is formed in the sealed zone. No matter wheth- 
er the high-frequency coil might have one linear ridge 
31 continuing even in the non-side portion, as shown in 
Fig. 7, or two short ridges 32 only on the two right and 
left sides, as shown in Fig. 8, satisfactory heat-sealing 
can be achieved even in the non-side portion without 
any ridge. 

[0028] Jn the hioh-freouency hftat-sealinp apparatus 
^ fllfi in"*"* 8 ™ a maonfttfr member 35 made of band- 
shapfid or s heet-shaped territe or the |jfre j§ desjrably 
Higpnsftp' arijanent |o the outer side « '9T|P f P H ™ tho 
conHin nr'* i,r>io rinr fiiflfi nf thQ hinh-frftguepcv coil hav- 
in g a flat action face, as shown in Fig. 3 or Fios. 7 and 
8. By this band-shaped magnetic member 35 adjacent 
to the outer side on the container's interior side, th 
magnetic lines of force, as emitted from the high-fre- 
quency coil, are deflected toward the sealed zone so 
that the outer side of the tubular packing material, as 
located at the high-frequency coil on the container's in- 
terior side, that is, the end edge portion of the sealed 
zone on the container's interior side is not heated to an 
unnecessary temperature. 

[0029] According to the invention, there is formed the 
ridge shaped to contain the arcuate partial curve in its 
transverse contour so that it can press the central por- 
tion of the sealed zone having the two rounded and nar- 
rowed right and left sides. Therefore, it is possible to 
prevent the packing material from being damaged when 
pressed and to prevent reliably the sealing from being 
defective due to formation of the tunnel, as might other- 
wise be caused either by the two right and left folded 
ends of the tubular packing material pressed or by the 
creases (or folds) formed in advance in the packing ma- 
terial. Since the flash portion is provided adjacent to the 
outer side on the cutting side, the synthetic resin layer 
on the innermost face of the packing material in the 
sealed zone is melted by the action of the pressing 
members having the heating mechanism so that it is car- 
ried toward the cutting side together with the impurities 
such as the filler, e.g., juice or contaminants having ad- 
hered to the surface of that synthetic resin layer. As a 
result, the thin synthetic resin layer not having any con- 
taminant but having an excellent sealing property is 
formed in the sealed zone so that a more satisfactory 
heat seal can be achiev d. 
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Claims 

1 . A high-frequency heat-sealing apparatus compris- 
ing a pair of openable-and-closable pressing mem- 
bers including a high-frequency heating mecha- s 
nism for shaping a packing material of a laminate 
including a synthetic resin layer and a conductive 
material layer into a tubular shape and for heal- 
sealing said tubular packing material transversely 
together with a fluid, 10 

wherein a ridge shaped to contain an arcuate 
partial curve in its transverse contour is so 
formed on the action face of a high-frequency 
coil flush with the flat action face of one of the 
pressing members that it can press the central 
portion of a sealed zone having two rounded 
and narrowed right and left sides, and 

wherein a flash portion for a molten thermoplas- 20 
tic resin is formed adjacent to the outer side on 
the cutting side of the high-frequency coil. 

2. A high-frequency heat-sealing apparatus according 

to Claim 1, wherein the ridge is one continuous lin- 2s 
ear ridge containing a partial curve. 

3. A high-frequency heat-sealing apparatus according 
to Claim 1 or 2, further comprising a band-shaped 
magnetic member provided adjacent to the outer 30 
side of the high-frequency coil on the side o1 a con- 
tainer. 
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Fig. 3 
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Fig. 6 
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Fig. 7 
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